l. Introduction hecise control of Boron (B) profiles in Si is becoming increasingly important in the formation of ultra-shallow source/drain junctions (r) for p-MOSFETs, and for punch-through stopper (2) in n-MOSFETs, as illustrated in Fig.l Heavily 6-doped samples were formed as follows. HBO2 was adsorbed on an n-rype Si (8-12 Cl cm) subsffate. Then, 5-nm-or lO0-nm+hick Si cap layer was grown to incorporate B into substitutional site. Furnace annealing at 600"C and 800'C and rapid thermal annealing at 1000"C, were used to investigate the thermal stability of 6-doped B in inert ambient. Secondary ion mass spectroscopy (SIMS) was used to investigate the B depth profiles, and sheet resistivity was measured by the four-point probe technique. Figure 2 shows the carrier profiles obtained by C-V measurement after annealing in dry N, at 800'C. It was found that these profiles can be approximated by Gaussian distribution. Generally, a carrier profile is different from a dopant profile in the case of non-uniform doping.
Results and discussion
However, it was confirmed by computer simulation that the standard deviation (o ) of the Gaussian profile of the dopant can be estimated well from the carrier profiletto).
It was also found that the dispersion value (o2)of the carrier profile as a function of annealing time (t) follows the theoretical relation for a Gaussian distribution: o2=oo2+2Dt (D; diffusion coefficient). Arrhenius plots of the diffusion coefficient of B in inert and oxidizing ambients are shown in Fig. 3 . As can be clearly seen, OED occurs in this low temperature range, and the diffusivity in wet O, is higher than that in dry Q. It is well known that OED is caused by Si interstitials generated at the SiOr/Si interface(5). [n our case, it was shown that the differences between dry O, and wet O, can be attributed to the dift'erences in oxidation rates which determine the The profiles remain abrupt even after 30 minutes of annealing, which corresponds to a junction depth of 22nm at 1 x 10rE cm'3. In addition, the profiles maintain Gaussian distribution without shoulders, which means that there is no B precipitation due to solubility. In contrast, as shown in Fig. 5 (b) , the sample formed by solid phase B diffusion in the Si-MBE chamber shows a shoulder due to B solubility of 3xlOte cm-3 at 369 "g to .
Sheet resisrance (p') of 6-doped B with a 5-nmthick Si cap layer is shown in Fig. 6 as a function of annealing time at 1000"C, 800"C, and 600"C in dry Nr.
At 800"C, ps is 2. 
